The Central Dogma
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Sequencing

 WWhy use hybridization, which is just a measure
of sequences, correct?

e Sequencing is costly, time- and labor-intensive, and
iInefficient

* Next-generation sequencing technology
changes the equation such that sequencing
can, for some applications, be more efficient,
cheaper, and less time- and labor-intensive
than hybridization-based methods like
microarrays



lllumina GA2

Setting the Standard in “Now Generation” Sequencing

Industry Leading Ease of Use...
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Highest accuracy

Highest percentage of perfect reads
1.5Gb+ single read in 2.5 days
3.0Gb+ paired read in 5 days

600MB per day today (minimum
performance specification)

2 Supports future expansion
Lowest operating cost

>250 instruments installed

...with Applications Flexibility

illumina



GA2 System
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lllumina Sequencing Technology
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Next Gen Sequencer
que : 5% Dual Quad- Core Xeon, 2.7 GHz,

- Cluster Management
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128 GByte RAM, ~1TFlop
Theoretical Peak Performance

Computational

. - -
“ i . \ » User
Lab Experiments + 10 GBit/s
H NFS
| Lab
Apple/Windows Shares
4#* PP
1 GBit/s > .
User
Web-Server

Mlcmarray 30TBYTE, RAID 5 and 6
LINUX 2.6.25, Kerberos,
LDAP. NFS, SAMBA, AFP

.

MySQL, Postgres

Collaborator

Public and InHouse Databases \4
NCI Intranet



Overview of BAC in the Genome

chrzo: | 48500000 489550000 48600000 48650000
UCSC Genes Based on RefZeq, UniProt, GenBank, CCDS and Comparative Genomics
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BAC End Pairs
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Sequencing a BAC

Coordinates | H000 A%4060,000 45,480,000 44,500,000 45,340,000 43,540,000 45,560,000 45,580,000 44,600,000 44,620,000 45,640,000 45,660,000

|
NFATC2

NFATC2

|
NFATCZ




Sequence Coverage

.

554 a0 44,333,000 45,355,200 44,335,400 45,355,600 44,533,800 44,356,000 44,356,200 44,3 36400 49,35b, 600 34,356,800 49,557,000 48,357,200 44,334




Repeats

chrz; 43573300 4EIEBEIIIIEIIII| 435801 IIIIII| 4EIEBDEDEI| 43550500 485304001 43530500
UCSC Genes Based on RefSeq, UniPrat, GenBank, CCDS and Comparative Genomics

BAC End Pairs

IUser Supplied Track,

Fepeating Elements by Repeathdasker

lser Track
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LINE ]
LTR
DA
Simple
Low Complexity
satellite
EMA
Other
LInknowmn



Repeats

chrél: 495844DD| 495845DD| 4HEB4EDD| 49584?DD| 43584800 495843900| 49585000
UCEC Genes Based on Refseq, UniProt, GenBank, CCDS and Comparative Genomics

BAC End Pairs

lUser Supplied Track

user Treck NS H
Fepeating Elements by Bepeathasker
sve [

LIME

LTR

DM A,

Simple

Low Complexity
Satellite

Bl A,

Cther
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Repeats are not created equal

chrz0: 48560000 49565000 48570000 48575000 49580000]
UCSC Genes Based on RefSeq, UniPrat, GenBank, CCDS and Comparative Genomics
i —
—

.
BAC End Pairs

IUser Supplied Track,

User Track | N | R N | I N I N

Fepeating Elements by Repeathdasker
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Transcription of Exons
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CLTC
H—HHi-
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£33,
Coordinates | ) 55,060,000 55,080,000 55,100,000 55,120,000




Lack of Transcription

ANKFNI\ itH

Coordinates 51,000,000 51,200,000 51,400,000 51,600,000 51,800,000
-




Transcription

Bl 1T

56,822,000 56,824,000 56,826,000 56,828,000 56,830,000 56,832,000 56,834,000 56,836,000 56,838,000 56,840,000
—

BCASB

BCASB




Targeted Sequencing

q21.31
Coordinates || 36496100 38496200 38496300 38496400 38496300 38496300 38,496,700
500 3849670C
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The Data

 Raw data
 What s it?
* The pipeline

e Firecrest

 Bustard
 GERALD



Software

* Next-gen sequence analysis software

* Image Analysis/Base Calling
o SWIftING
 Alta-cyclic
* Rolexa

* Alignment

« MAQ/bwa
e Bowtie
e Eland


http://seqanswers.com/forums/showthread.php?t=43

Software

* Peakfinding
 SNP-calling

« MAQ
« SAM TOOLS



Software

 Visualization/Data integration

» Affymetrix Integrated Genome Browser
- Extensions by Yevgeniy
Integrated Genome Viewer (Broad)

UCSC Genome Browser
* Galaxy, Penn State University
e R



Public Data

. SRA (NCBI)
. SRA (EBI)


http://www.ncbi.nlm.nih.gov/Traces/sra/sra.cgi?study=SRP000201

Annotation and Data Management

Plan for later submission to public repositories
Keep public data available
Keep track of generated data

Reduce the number of copies of data passed
around



Gene
Expression

Gene Copy.
Number

Phenotype

Chromaitin
Viodification

Sequence
Variation

lranscriptional
RrReqgulation

DNA
WViethylation




The Last Mile
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* NCI

Paul Meltzer
Sven Bilke
Yuan Jiang

Bob Walker
Jack Zhu
Yevgeniy Gindin
Keith Killian
Princy Francis

Thanks
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